ABSTRACT
INTRODUCTION
Singapore, a small island of 640 square kilometers, is a cosmopolitan city with different races and dialect groups. In just 150 years, Singapore has grown into a thriving center of commerce and industry, as well as been touted as a food paradise of Asia. This small busy city is not only densely populated with its inhabitants and visitors, but is also likely to exhibit one of the largest number of eateries on an per square kilometer basis of land area.
Eating out is easily accessible as the economical hawker centers, coffee shops, airconditioned food courts and higher-ends restaurants are spread all over the island. Foods of all types and forms are readily available at the doorsteps of its population. Such convenience, coupled with the abundance of variety, and reasonably priced food has prompted a significant proportion of its population to eat out regularly. Convenience food where no preparation and cooking are needed is readily available and consumed by many as their mid-day meal. Other forms of food, such as instant noodles, that require little cooking is also commonly consumed among the young people.
An average Singaporean works on a 42-hour five-and-a-half day work-week in contrast to the many other countries that work on a 35-hour five-day work-week. Depending on the type of work and industry, a "workaholic" Singaporean typically works up to 12 to 16 hours a day.
In these instances, eating out is an accepted way of life since taking packed meals from home is rarely done. Additionally, there are many families in Singapore with two working parents so that children in such families often do not have anyone to prepare home-cooked meals so they basically need to eat out.
The sole authoritative work on eating patterns of adult Singaporeans reported by the Department of Nutrition of the Ministry of Health in Singapore attest to such a trend of eating out (Ministry of Health, 1993a) .
The food survey conducted in 1993 found that 70.9% of adult Singaporeans have lunch away from home. Hawker centers were reported to be Singaporeans' favourite eating outlets, with 42.8% patronizing them more than 7 times a week.
Adopting and appreciating healthy eating begins from very young, and eating patterns and aptitude changes during one's lifespan. Thus, it is relatively easier to adopt a healthy eating habit than to change an unhealthy one. However, no existing known research has been done to date in Singapore to examine the eating patterns of its younger population, even though the obesity level among our young has increased 100% since 1980 (Table 1) . Between 1980 to 1996, the percentage of overweight pupils increased from 5.4% to 10.2% (Ministry of Health, 1993b; Tan, 1997) Tan (1997) This exploratory study aims to examine the eating pattern among the formative age groups of Singaporeans, namely, pre-schoolers, school children and teenagers, and investigate if they subscribe to healthy eating. It hypothesis that eating-out is prevalent among young Singaporeans as in the adult population and poor food choices are made during such eating out experiences. These findings will provide indications of the eating trends and patterns, that in turn, can be used as a basis for recommendations and further research agenda, to improve the overall state of public health among her population.
METHODOLOGY
Due to the exploratory nature of this study, two different forms of data collection techniques were employed on a small sample of participants. The first involved a convenience sampling approach where 3-day food diaries were collected from a group of secondary school boys involved in another study. The second involved a set of interviews via guided questionnaire that were conducted at food courts, hawker centres and fast food outlets on a target group of participants that included pre-schoolers, school-going children and teenagers.
3-Day Food Diaries
With respect to the 3-day food diaries, a total of 80 secondary school boys, aged 12 to 15, were invited to participate in a study to comprehensively evaluate the effectiveness of Trim and Fit (TAF) programme by using parameters to measure physical fitness, body composition and other cardiovascular disease risk factors , Lin, Stensel, Schmidt & Ho, 1997 . A crude dietary assessment of the children's diet was used to reveal if any major dietary changes might have taken place during the study. TAF was introduced in schools in 1992 to arrest the rising obesity problem. Children whose weight is more than or equal 20% of the average weight for their height, age and sex based on height-weight tables are selected for extra physical education classes to help them lose weight.
These 80 boys represented about 22.2% (n=360) of the school population over this age group. The participants were first introduced and briefed on the motivation of this study. Subsequently, using life-size food models, they were taught to use standardised serving sizes and household servings for their food dairies. A 24-hour-recall was used to practice their food recording to ensure correct understanding. A total of valid 57 (71.3%) returned food diaries were obtained at the end of data collection exercise. These returns were subsequently analysed with reference to the American Food Guide Pyramid as shown in 
Guided interviews
With respect to the guided questionnaire, a series of random interviews using the questionnaire were administered over a month at different food courts, hawker centers and fast food outlets throughout Singapore. These guided questionnaire interviews were conducted by a group of 12 student-teachers from the National Institute of Education (NIE). These students were enrolled in the Lifespan Nutrition course as part of their teacher-education program. As part of the project for this course, students were required to work in groups of four to first design a food consumption questionnaire based on a supplied questionnaire template. Each of the three groups of students subsequently modified the template to suit their targeted sample; pre-schoolers that are less than 7 years old, school children between 7 and 14 years old and teenagers between 14 and 20 years old. The students in each group were required to interview a minimum of 60 targeted participants at various eating outlets throughout the island using the guided questionnaires.
All questionnaires included open-ended questions on the types of food chosen, frequency of eating-out and reasons for eating-out. A formal training session was conducted for administering the questionnaire. This included a briefing session followed by a trail practice on how they should interview the respondents, including techniques asking leading questions and probing.
Eating outlets are very common and numerous all over Singapore. These eating outlets operate about the same time from 10 a.m. in the morning to 10 p.m. in the night. With such a small geographical land area and good transport infrastructure, such eateries are patronised by all locals of different social backgrounds and statuses.
Therefore those interviewed can be taken to be fairly representative of the general population at large. Furthermore, as this study is exploratory, the results are not meant to be exhaustive or generalisable, but to provide a first insight of the Singapore children eating patterns. The methodology for the data collection is therefore adequate and appropriate. At the end of the interviews, a total of 198 written transcripts were returned.
Simple statistics of percentages and means were applied to analyse the results. The information provided in the open-ended questions in the questionnaire was also analysed. Distinct reasons for eating out and types of food chosen were extracted and grouped together for presentation.
FINDINGS 3 days' food intake information.
A total of 57 food diaries, representing a respondent rate of 71.25 %, were returned at the end of the 3 days' food intake exercise. One erroneous diary was discarded. The rest were reasonably well recorded with standardized household servings. These boys were above average students in their school and were able to follow the procedures for the exercise well.
Breakfast: A total of 19 (33.9%) of these boys did not start the day with a 'proper' breakfast or any breakfast at all. Of this number, 12 (63.2%) of them did not consume any breakfast for at least 2 out of the three days. The remaining 7 (36.8%) had only beverages such as Milo, Horlicks, coffee or instant cereal drink for breakfast. The remaining 37 (66.1%) boys had substantial breakfast. However, 10 (27%) of them ate out more than 50% of the time, mainly one dish meal such as fried mee hoon, chicken rice, nasi lemak, mee siam, wanton noodle, noodle soup or fastfood burgers and pizza. Even among those who ate at home, 8 (21.6%) had breakfast that contained higher fat content (in terms of % energy) such as as chicken curry puff (58.5%), cake (49.4%), kaya bun (25.1%), char siew pow(34%), dumplings (23%), croissant (54.8%), donuts (48.9%) and hotdogs (46%). Obviously, one could also have consumed more than one piece of individual item for their breakfast. In addition, these fat are mainly saturated as they are from lard, ghee, chicken, butter and coconut.
Lunch: A total of 44 (78.6%) of these boys either did not have lunch or their lunch were not nutritionally adequate and balanced as they consist mainly meat and carbohydrate with little or no vegetables. Hence, vitamins, minerals and fibre are very lacking. Phytonutrients and antioxidants intake are insufficient. Table 2 . Others (22, 50%) had fast food such as burgers, McNuggets, French fries with soft drinks, while the remainder of 10 (22.7%) indicated that they had instant noodles for 1unch. These foods are not adequately balanced with nutrients from all food groups. Most of them have more than 30% energy coming from fat in just one dish (Table 3) . Also, these onedish meals have few pieces of leafy vegetables or slices of cucumber accompaniment. Hence, there is consumption of little fibre, phytonutrients and antioxidants. Dinner:
The majority of the boys ended the day with a more balanced dinner with rice, vegetables and a meat dish. However, 21 (37%) of the boys still ended the day with dinners that were not ideal. Dinners consisted of either instant noodles with some meatballs or eggs, or a one dish-meal again, such as char siew rice, chicken rice, satay, hor-fun and beef noodle ( Further analysis of the data yielded the following salient observations:
• The average intake for the carbohydrate and alternative food group was about 5 servings a day, which is a little less than the recommended intake for active growing boys. Teenage boys can have 6 to 9 servings a day.
• Most of the boys had sufficient intake from the meat and alternative food group, with an average intake of 2-3 servings a day.
• The only kinds of food that were taken often were those at the tip of the Food Guide Pyramid. This i nclude French fries, soft drinks, cakes, chocolates, curry puffs, icecream, potato chips, twisties, cheeseballs, prawn crackers and donuts. 24 (42.1%) of these boys had at least one meal with a can of soft drink. Among them, 9 (15.8%) had one to two cans of soft drinks every day.
Interviews conducted at food courts, hawker centres and fast food outlets.
Pre-schoolers:
Of the 60 pre-schoolers found at eating outlets, 57 (95%) of the adults that accompanied the toddlers, usually the grandparents or mothers, reported that they eat outside home at least once a week. As shown in Figure 2 , as much as up to 6 (10%) of them ate outside homes 5 to 7 times a week. Table 4 shows the reasons cited by all the 3 groups of survey respondents for eating out. Individual reasons as well as a combination of reasons were elicited from the respondents in this part of the open-ended questionnaire. Each different reason was subsequently identified and a total percentage of respondents who indicated these reasons was established. As such, the columns in the table do not necessarily total up to 100%. Reasons given for eating out among the pre-schoolers included a change of environment, a greater food variety, convenience, cravings and family outing event. Figure 2 . Percentage of each surveyed group that eats out 5 to 7 times a week Twelve (20%) of the adults selected less healthy food for their toddlers. These are cooked with a lot of saturated fat and have little or no fibre from vegetables. Each serving of these foods contributes more than 30% fat. These included chicken rice, fried carrot cake, fried chicken wings, fried kueh teow, and even roti prata (see Table 2 ). Thirty six (60%) had relatively better food choices. These included consumption of soya bean curd, tao suan, chee cheong fun, Chinese rojak, kueh, yao tau foo and porridge. These foods are cooked using healthier method of cooking such as steaming, boiling and stewing. They are low in fat, high in fibre, carbohydrate, and good quality protein. The remaining 12 (20%) selected fast food such as hotcakes, hash brown and mashed potatoes.
Thirty (50%) of the accompanying adults claimed to let their toddlers make their own food choices. Another 19 (32%) made their food selection based on health reasons. Only 8 (13%) said that their selection was for physiological reasons such as easier chewing and digestion. The rest (5%) chose food based on a shorter queue, or the food was more filling, or for no particular reasons.
School children.
A total of 73 school children were interviewed. Fifty five (75%) school children reported that they eat out at least once a week at these food outlets. Of this, 17 (23%) frequent these places everyday (Figure 2 ).
Some of these children gave more than one reason for eating out as shown in Table 4 . A total of 31 (43%) children cited the main reason for eating out as "nobody cooks at home", while 9 (12%) of them indicated that it was convenient for them to eat at these outlets as they do not need to prepare the food and wash up the dishes themselves. Another 17 (23%) indicated a desire for a variety of food that are available in these eating outlets. Some other 9 (12%) claimed to be tired of home-cooked food. The remaining responses were due to peer pressure, a more comfortable eating environment such as air-conditioning and to satisfy cravings (5%, 8% and 1% respectively). Some 3% of respondents did not know why they were eating these food outlets.
A total of 41 (56%) of these children selected food at hawker centers and food courts. Among them, 29 (71%) of them made less healthy food choices which are mainly high in saturated fats and low in fibre. These included food like chicken rice, fried rice, fried noodle, fried carrot cake, fried kueh teow, steaks and fries and laksa. Chicken rice seems to be their favourite as 16 (39%) of them chose this dish.
The remaining 32 (44%) selected food from fast food outlets. These are mainly burgers, fried chicken, nuggets, French fries and coke.
Teenagers. About 21 (32%) of the 65 teenagers interviewed reported that there was no home-cooked food as both parents were working and 27 (42%) of them said it was more convenient for them to eat out, as they do not need to cook and wash up themselves. All 65 (100%) of them ate out at least once a week with 15 (23%) eating out everyday ( Figure  2 ).
A total of 39 (60%) of the teenagers made poor choices of foods as the foods they chose were high in fat. These included foods like chicken rice, laksa, fried noodle, fried kueh teow, fried carrot cake, fried rice, burgers and nasi bryani. Among these foods, chicken rice was the most popular dish among the teenagers (32%). Forty four (68%) of them had a choice not to eat away from home as reasons given for eating out included the variety of food available, wanting to eat with friends, the convenience and air-conditioned environment (Table 4) .
DISCUSSION
Given the constrains such as small sample size, convenience sampling and the interview conducted by amateurs (students), this study is exploratory at this stage so that the results cannot be generalised for the whole Singapore population of children and teenagers. Nonetheless, it is evident that the general trend that the eating patterns of younger Singaporeans is not very ideal. Though their eating out frequencies is not as high as the adult population (Ministry of Health, 1993a) , the choice of food was far from ideal. There is a high intake of fatty food among the children and teenagers. Given the fact physical intervention in Trim and Fit programme was introduced since 1992, the obesity rate is still 100% higher than in 1980 (Tan, 1997) . Could it then be that such eating pattern has somehow contributed to this obesity rate? Is it not time to effect an aggressive nutrition intervention programme in schools? This is worrisome as such trends of eating patterns will have direct serious implications on the state of the health of the population in future. Nutrition intervention study is therefore much needed and a detailed nutrition quantitative analysis with a larger representative sample of such a study is needed to further confirm this exploratory findings.
Are these children and teenagers not aware that these foods are fattening? Did they lack the specific knowledge (instrumental) on how much they needed to consume? Is it an eating behaviour problem? How are the eating pattern of these young people's parents like and what is their nutritional knowledge level? These issues need to be explored further, as no other studies of such nature have been done in this part of the world.
The secondary school boys had low intakes of fruits, vegetables and complex carbohydrates. Hence, their fiber intake was very low. The protective vitamins, minerals, phytochemicals and phenolic compounds (such as flavanoids) were, therefore, mostly missing in their diet. These nutrients are important as they have been shown to possibly reduce the incidences of a range of cancer (Kritchevsky, 1997; Ferguson, 1998; Caygill, Charlett & Hill, 1998; La Vecchia & Chatenoud, 1998; Ferguson & Harris, 1999) and diverticulosis (Passmore & Eastwood, 1986; Nair & Mayberry, 1994; Cheek & Radley, 1998) . If the boys had replaced their soft drinks with fruit juices and snacked on dried fruits or high fiber snack bars, such as wheat bran bars, their diet would have been better. Additionally, the myth of muscle building with high protein intake still persists in the Singapore culture. This can be very dangerous, as too much dietary protein can damage the kidneys and increase the formation of uric acid and calcium oxalate stones. These can lead to calcium leaching (Kenney, 2000; Leonetti, et. al., 1998) Food stalls and fast food outlets do not generally attempt to provide healthy choices of food, perhaps due to ignorance, or due to the need to keep their costs down in order to keep the food prices down. For example, an immediate improvement in the area of cooked hawker food could be the replacement of saturated fats with unsaturated fats in their cooking. Most people are unaware that the vegetable oil used in food stalls is usually blended palm and coconut oil, which is mainly saturated.
Skipping breakfast was another common practice among the surveyed teenagers. Previous research has shown that skipping breakfast adversely affects children's performance in problem-solving tasks (Pollitt, 1995) . The reasons for skipping breakfast are not clear. It may that these children need to wake up and leave the house very early in order to take the public transport to school that starts at 7.30 am and that they do not have time for breakfast.
In schools, the compulsory subject Home Economics is taught to all lower secondary school children between 13 to 14 years old. This subject constitutes three major components, namely, textile, consumer studies, and food and nutrition, with nutrition education as a major part of the syllabi. The younger school children are taught Health Education that includes healthy eating habits. It appears to be little correlation so far to indicate that messages transmitted to these children in schools are been translated into appropriate eating patterns. This can be confirmed with further studies to look into the effectiveness of nutrition education and assessing nutrition knowledge of our school children.
CONCLUSIONS AND AGENDA FOR FUTURE RESEARCH
To summarize, it is evident from this study that the eating patterns of our school-going children and adolescents are far from desirable. This study has raised many unanswered questions. It is therefore essential to carry out a set of comprehensive nutrition-research studies in Singapore in order to find out the possible causes of such eating patterns among these young children. Only with the availability of such data can the rich forms of existing solutions and practices around the world be tapped and applied to improve the overall state of health of Singaporeans in future. The following research agenda outlines a number of key areas to address a number of research questions that have arisen as a result of this study:
• Study and review the food industry in terms of food preparation and awareness of nutritional impact (Levin, 1999) . This study should especially address those segments of the food industry that is patronized by the majority of Singaporeans for their meals (i.e. food courts, hawker centers and fast food outlets). Such a study would provide better understanding on how, why the meals are prepared the way they are prepared, and so on. There is scope for modification of these local foods to reduce the fat content and increase fibre content from vegetables.
• Carry out user studies to better understand the social factors that have an impact on the eating patterns of the population ( Feunekes et. al., 1998) . For example, in many Singapore families, both parents work and not all such families have domestic maids or relatives that are around in the household so that home-cooked meals are usually absent in such situations. Children and adolescents will have to eat according to what is available and convenient at home, or to rely on eating out most or all of the time.
• Study and review the approaches taken by schools and their nutrition education policies and curriculum (Lytle, 1995; Lytle et. al., 1997; Ang, 1998a; Ang, 1998b) . More of behavioral focused instrumental knowledge may be needed when designing and developing the curriculum. Instructions provided in the various educational media can take a positive tone to instill a positive attitude towards food. When such kinds of instrumental knowledge are not provided, those who are motivated to adopt healthy eating habits may not have the 'know how' to practice it. As for those who are not already motivated to eat healthily, the awareness knowledge provided is m erely information to them.
• Study and review the state of nutrition education at the national level. This study examines nutrition education from the point of view of the broader national level and to ascertain if such campaigns are adequate in frequency, and whether such nutritional messages are having any impact on the average Singaporean.
Indeed, one of the goals of nutrition research and education should be to help young people adopt eating behaviors that would promote health and reduce risk for disease.
Results of these studies would help identify the most appropriate means to this end. 
